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The present invention, Reutter’s system, relates
to heat engines which have a movable wall which
18 common to two Aluld-tight chambers each con-
talning a different fluid. The displacements of
sald wall, which are utflised for produclng work,
belng produced by the variations of the tem-
perature which Is common to the two fAulds. If
the varlations of pressure are small, the thrust
on the movable wall can be as great as desired
since, other things moreover being equal, 1t 1s
proportional to its area.

Taking advantage of this possibility which en-
ables conslderahle mechanical energy to be ob-
talned for small variations of temperature of the
fluids, the Invention relates to the novel appli-
catlon of the heat engines of the kind indicated
to the construction of thermostats for the direct
control of members or mechanisms In.which the
resistance energy to be overcome 1s considerable.

Thus, without decreasing the sensltiveness,
considerable strokes and forces can he obtained
for relatively small differences of temperature.
It 15 known that the known thermostats, which
are all based on the expansion of liquids or of
solids, can only be sensitive conditionally on
transmitting extremely reduced forces.

The invention also covers the application of
the same englnes to the construction of electric
contact apparatus for controlling clrecuts from
which any desired effects can be obtained. The
electric contacts are arranged In one of the
chambers of the heat engihe with an atmosphere
of which the nature and the pressure are chosen
to prevent break sparks and arcs and the oxidiza-
tlon or the deterioration of the contacts.

It is possible to use sald contacts for controlling
the common temperature of the two fluids of the
engine, It suffices for this purpose to maintain
the temperature of the fiuids by means of electric
heating resistances the supply of which Is placed
under the control of the contacts which are ac-
tuated by the movable wall of the engine.

The engines thus arranged permit of the real-
ization of accurate pressure gauges and of all
apparatus of the same nature such as barometers
and altimeters. In these apparatus, by applying
the Inventlon, all the elements which are & cause
of errors In the known instruments are elimi-
nated. It is known in fact that aneroid pressure
galges and barometers or altlmeters are always
Inaccurate, owing to causes which are inherent
to the metal capsule and such as:

Mecheanlcal hysteresis in the resillent deforma-
tion of the metal;

Permanent deformations;

Ageing of the metal.

According to the inventlon, this drawback is
overcome by utllising gas-filled capsules of which
the temperature is kept constant by the action
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of electrie contacts which are actuated by a heat
englne of the kind referred to, a chamber which
is in eommunication with the fluid of which it
is desired to measure the pressure belng thus kept
at the temperature of the capsule by the same
means, and the variatlons of volume of the very
thin and very flexlble walled capsule exactly ex-
pressing the variations of pressure of the sur-
rounding ftuid.

The accompanying drawlng shows, only by way
of examples, embodiments of the above-defined
improvements and novel applications.

Fig. 1 is a dlagrammatlc axlal section of a
thermostat for the direct control of a cock,

Fig. 2 is an axlal section of a heat engine ap-
plied to the control of an electrie contact-breaker.

Fig. 3 1s a simlilar view to Pig, 2, for a moedifi-
cation of construction.

Flg. 4 Is an axial section of an Improved ap-
paratus which can be utllised as a pressure gauge,
a barometer or an altimeter,

Pig. 5 is & modification of construction of the
apparatus of Fig. 4.

Fle. 6 1s a vertical axlal sectlon of a gravimeter.

In the embodiment of Fig. 1, the novel appli-
cation has been considered of the heat engines
of the kind Indicated, to the construction of a
thermostat which 1s used directiy for the con-
trol of members which offer a considerable re-
sistance energy. In this example, the member
to be controlled is a cock 39 of which the plug,
which Is provided with a lever 40, is connected
by a connecting rod 41 to a rod 42 which is fixed
at ohe end to the movable wall 43 ¢f the heat
engine. Sald wall 43 Is arranged inside a box
44 gnd the wall 46 is resillently deformable. The
rod 42 is arranged in a deformable sheath 48
which Is fluid-tightly fixed to the wall 43 and to
the end 41 and is open at 1ts outer end for the
passage of the rod 42 which may, on the other
hand, he gulded rectilinearly by any appropriate
means, not shown. With this arrahgement an
absolute fluld-tightness of the chambers of the
heat englne Is obtalned. By making the area of

5 the movable wall 43 sufficiently ereat, it iIs pos-

sible, for small variations of temperature, to Im-
part conslderahle forces to the rod 42,

The example congidered can form & thermostat
for central heating installations; sald thermostat,
which is very sensitive, can act directly on the
draught of the furnace of the boller or on a celd
and hot water mixing-valve.

Fig. 2 shows an application, according to the
ipvention, of the heat engines of the kind indl-
cated, to the control of an electric eontact-
breaker.

The group of the elements of the contact-
breaker is arranged in one of the chambers of the
engine, said group comprises a deformable resil-
lent blade | which is fixed to a terminal 2 and can
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oscillate between two contact studs 3 and 4 con-
nected respectively to terminals § and 8 which are
electrically Insulated and are fiuld-tightly fixed,
as the terminal 2, on the wall T of the box 8. The
second chamber of the engine is provided at 8 and
is separated from the first chamber 8 by a de-
formable wall 10 which acts, by means of a cen-
tral push rod i1, on the resilient blade | which is
mounted in such a manner that, in the absence of
any constraint, it touches the stud 4. The cham-
ber 8 contains a saturant vapour, the generating
llquid of which is advantageously a transformer
oil In sufficlent quantity to cover the studs 3 and
4 constantly. The chamber 3 contains a gas or a
non-saturant vapour and the respective pressures
in the chambers 8 and 9 may be so chosen that, for
a temperature less than that at and beyond which
the contact i—4 is to be broken, the wall 10 is
pressed against the end 13 of the box 8 The

pressure in the chamber 9 being assumed to in- =

crease much faster than that in the chamber 8,
the sudden break of the contact |—4 with im-
mediate closing of the contact at 1—3 will be ob-
talned at and beyond a predetermined temper-

ature, or the closing of this latter contact for a .

predetermined higher temperature,

In the embodiment shown in Fig. 3, the mov-
able wall 10, which separates the two chambers 8
and 9 of the heat engine, is connected by a con-
necting rod 14 to g friction contact arm 15 which
is pivoted at a fixed point I8 and which, for pre-
determined temperatures, touches the contact
studs of a series 1T which s arranged in the box
9 and surrounded by & suitable atmosphere for
preventing break sparks and for ensuring the
preservation of the contacts (and such, for ex-
ample, as carbon dloxide under a pressure of 50
to 60 kgs. per square centimeter), It is thus pos-
gible to control electric ecircuits for obtaining,
through the intermediary of relays, any desired
effects (remote control of temperatures for ex-
ample). The connection with the contact studs
IT and the outside circults 1s effected by means of
terminals I8 which are electrically insulated and
are Auld-tightly fixed on the end 19 of the box 8.

In the embodiment of Fig. 4, relating to an ap-
paratus which ean be used as & pressure gauge, or
as a barometer and as an altimeter, a heat en-
gine which s arranged as an automatic contact-

breaker is utillsed for keeping constant the tem-

perature, which temperature is maintained by
electric resistances, hoth of the gas contained in
a manometric capsule 20 and of the gas in which
sald capsule is immersed and of which it ig re-
quired to measure the pressure.
ature Is constant, the variations of volume of the
capsule 20 exactly express the variatlons of pres-
sure of the gas it contains and which correspond
to those of the surrounding gas. Sald capsule
may be constructed with a very thin and very
flexible wall, the mechanical strength of which s
negligible, The apparatus of the pressure gauge
type thus constructed is free from all the draw-
backs referred to above In connection with the
known apparatus of the same type.

The heat engine has two chambers 21 and 22
with a common deformable wall 28 which actg on
the movable hlade 24 of a contact-hreaker as al-
ready explained in connection with Fig. 3. Said

contact-breaker controls the supply current of an -

electric heating resistance 2§ which 15 In close
contact with the wall 26 of the englne and the
end 27 of the deformable walled manometric cap-
sule 20 contained In a chamber 28 of good heat

As the temper- .5
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conductibiity and, for example made of copper or
of brass. The whole arrangement is placed In a
heat Insulating case advantageously formed by a
Dewar’s flask 28 which 1s closed by a plug 30 made
of any appropriate heat insulating material. The
chamber 28 is In communication with the atmos-
phere of which it s desired to measure the pres-
sure, through a tube 31 and the rigid front face
32 of the capsule 20 is connected by a connecting
rod 83 to a pointer 34 which is pivoted at 35 and
of which the tip moves In front of any appropri-
ate graduation.

In the example of Fig. 5, which is only a modi-
fication of construction of the apparatus shown
In Fig. 4, the chamber 29, which contalns the
manometric capsule 20 and which is In permanent
communication with the atmosphere of which it
is desired to measure the pressure, is in direct
contact by means of each of its ends, on the one
hand with a saturant vapour chamber 21%, and
on the other hand with g second saturant vapour
chamber 21 which forms one of the chambers of
the heat engine having a contact-breaker. The
same reference numerals designate the same
members or the members which correspond with
each other in the two Pigures 4 and 5. The elec-
tric heating resistance 25 is arranged in close con-
tact with the outer end of the chamber 21® which
communicates through tubes 36 and 37 respec-
tively with the upper and lower parts of the
chamber 21.

The saturant vapours and their generating
lquids 86 belng thus in communication from one
chamber 21 to the other chamber 212, the temper-
ature is absolutely the same in both chambers.
Said tempetature is kept constant between nar-
row limits by the action of the contact-breaker
24 which 158 actuated by the movable wall 28 of
the heat engine.

Fig. 6 shows the application, to the construction
of & mercury gravimeter, of the heat engine con-
tact-breaker described in particular with refer-
ence to Fig. 2. The heat engine having a mov-
able wall 48 and a contact 50 controls the supply
of the heating resistance 51 which keeps the tem-
perature constant of a gas enclosed In the fAuld-
tight chamber 52. Sald chamber, together with
the engine having a contact-breaker and the re-
slstance 51, is arranged In a Dewar's flask 53
which is closed by a heat insulating plug 54. Two
bulbs 55 and 56 are arranged inside the chamber
52 and connected together by a U-tube §T which
contains a column of mercury §8. The pressures
of the gases contained in the bulbs 55 and 58 are
different, their difference being expressed by the
column of mereury of which the height is H.
Sald helght H is proportional to the density of the
mercury, to gravilty and to the temperature of
the bulbs 55 and 56. As sald temperature is con-
stant, the density of the mereury is also constant
and H then expresses the value of gravity. Ter-
minals 59, §0, 61 enable electric circults to be
closed by the column of mercury, for actuating
relays in order to obtain controlling or other ef-

- fects. Such an apparatus mounted on an aero-

plane and suspended by its support on a jolnt of
the Cardan type placed above Its centre of grav-
ity can be utilised as a turning indicator on board
seroplanes, centrifugal force acting in that case
with gravity. The aforementioned electric efr-
cults can in that case be utilised for actuating any
Indicating or controlling apparatus.
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